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Introduction
Dentistry is a critical component of THz biomedicine. It has been reported that enamel has a greater THz
refractive index than dentin [2], carious tissue has a higher THz transmission attenuation than healthy enamel [3].
Based on these difference, carious enamel and healthy enamel may be distinguished using time-domain or
frequency-domain [4]. However, the refractive index of enamel in the THz band vary in a small range, and the
reason for this variation has not been explained.
In this work, we measured the THz transmission signals of enamel in healthy tooth section at different azimuth
angles. We have observed that enamel is birefringent in the THz frequency region and correlates with the direction
of growth of hydroxyapatite crystals within the enamel.

Results

Fig. 1. (a) Healthy tooth vertical section; (b) and (c) Microscopic image and THz anisotropy for the left black dashed circle in (a). Three typical
textural structures at enamel: yellow line 1 for enamel rods; line 2 for enamel incremental lines; line 3 for knife cutting edge, respectively; (d)
and (e) Microscopic image and THz anisotropy for the right black dashed circle in (a). The difference between (c) and (e) shows the correlation
between THz anisotropy and the direction of growth of hydroxyapatite crystals within the enamel.

Fig. 2. (a)-(l) The transmitted THz temporal waveforms at different azimuthal
angles for the left black dashed circle in Fig. 1.(a) . The red dashed lines are
for the fast light while the blue for the slow.
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Fig. 3. THz birefringence in enamel. The enamel rods
orientation is perpendicular (a) and parallel (b) to the
THz polarization. The linearly polarized THz pulses
are fully tilted into the slow light direction (a) or fast
light direction (b), respectively. (c) Neither the fast
nor the slow light directions of the enamel rods are
parallel to the direction of THz polarization, the light
intensity of the incident THz pulses is divided into the
fast and slow directions. The detector can only detect
THz pulses with horizontal polarization.

Corresponding author, xiaojunwu@buaa.edu.cn

